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a  b  s  t  r  a  c  t
Introduction:  Management  of combined  anterior  or posterior  cruciate  ligament  and posterolateral  corner
tears is still  poorly  codiﬁed.  The  aim of this  study  was  to evaluate  functional  outcome  after  complete
surgical  treatment.
Materials and  methods:  This  retrospective  multicenter  study included  53  patients.  Mean  age  was  29.8
yrs.  (15–49).  The  anterior  and posterior  cruciate  ligaments  were  involved  in  respectively  48 and  5  cases.
Mean  time  to  surgery  was 25.6  months  (0–184),  and  in  10 cases  less  than  21 days.  Nine  patients  were
sedentary  workers  and  29  non-sedentary  (13  laborers).  All  ligament  injuries  were  treated  surgically.
Mean  follow-up  was  49  months  (12–146).  Last  follow-up  assessment  used  IKDC,  Lysholm  and  KOOS
scores.
Results:  At last  follow-up,  IKDC  score  graded  14  patients  A,  25  B, 8 C and  6  D,  versus  0 A, 4 B,  25 C,  22  D  and
2  ungraded  preoperatively.  Mean  subjective  IKDC  and  Lysholm  scores  were  respectively  72.8 (11.5–100)
and  77.5  (37–100).  Mean  KOOS  scores  (pain,  symptoms,  daily  life,  sports,  quality  of  life)  were  respectively
78  (3–100),  70 (25–100),  88 (47–100),  53 (0–100)  and  50 (0–100).  Posterolateral  laxity  was  corrected  in
all  but  two  cases.  All  sedentary  workers  and  86.7%  of  non-sedentary  workers  could  return  to  work.  The
job  had  to be  changed  in 10%  of  cases  overall,  but in 25%  of cases  for laborers.
Discussion:  The  present  results  are  comparable  with  those  of the  literature.  The  strategy  of  combined
surgical  treatment  showed  functional  efﬁcacy,  usually  associated  with  return  to  work  except  for  some
laborers.  There was  a non-signiﬁcant  trend  in  favor  of  acute-phase  ligament  reconstruction.
Level of evidence:  IV (retrospective  series).
© 2014  Elsevier  Masson  SAS.  All  rights  reserved.∗ Corresponding author.
E-mail address: pboisrenoult@ch-versailles.fr (P. Boisrenoult).
http://dx.doi.org/10.1016/j.otsr.2014.10.003
877-0568/© 2014 Elsevier Masson SAS. All rights reserved.1. Introduction
Lesions of the posterolateral corner (PLC) of the knee represent
16% of acute knee ligament lesions. Around 2.1% are isolated and
52% associated with multiligament lesions [1]. Combined lesions
cause severe functional impairment [2,3]. If untreated or badly
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atterns that may  lead to osteoarthritis [4,5]. In the short to
edium term, if overlooked, they cause failure in central pivot
econstructions [6,7]. They are often difﬁcult to discern in emer-
ency contexts, and are diagnosed only in their chronic phase [8].
reatment is as yet poorly codiﬁed, with no reference attitude. The
iterature resists analysis, as studies generally mix  together medial
nd lateral multiligament lesions [9], chronic and acute lesions [10],
nd lesions of both or of only one cruciate ligament [11]. The current
ttitude favors acute-phase treatment and reconstruction rather
han repair [12,13]. The present study sought to assess functional
esults after surgical management of combined lesions involving
he PLC and the anterior (ACL) or posterior (PCL) cruciate ligament.
. Material and method
A multicenter retrospective study was conducted in 7 French
nstitutions. All patients operated on between 2001 and 2012 for
LC instability with associated ACL or PCL reconstruction were
ecruited. Inclusion criteria comprised: lesion of at least one PLC
tructure (lateral collateral ligament (LCL), popliteal tendon (PT),
opliteal-ﬁbular ligament (PFL), lateral posterior capsule (LPC))
ssociated with isolated lesion of one element of the central pivot
ACL or PCL) [14]; PLC lesion or lesions treated surgically (ligamen-
oplasty and/or suture and/or tibial valgization osteotomy); and
inimum 12 months’ follow-up. Surgery might be indicated in the
cute-phase (< 21 days), or later in case of complaint of instability.
xclusion criteria comprised: bicruciate lesion, isolated PLC lesion
nd PLC lesion managed non-operatively.
The series comprised 53 patients (46 male, 7 female), with a
ean age at surgery of 29.8 years (range, 15–49 years). The ini-
ial lesion mechanism was  a sports accident in 64% of cases and a
oad accident in 26.4%. Mean trauma-to-surgery interval was 25.6
onths (range 0–184 months). Ten patients (18.9%) were operated
n earlier than day 21 (6 repairs and 4 ﬁrst-line reconstructions).
he central pivot lesion involved the ACL in 48 cases and the PCL in
.
Thirty-eight of the 53 patients were in work at the time of the
ccident: 9 sedentary, 29 non-sedentary; 13 of the non-sedentary
orkers were laborers and 4 professional athletes.
Clinical diagnosis of PLC lesion was founded on differential lat-
ral laxity exceeding 10◦ in forced varus in extension and 20◦ in
exion and/or > 15◦ differential external hyper-rotation on dial-
est at 30◦ and 90◦ ﬂexion in prone position [14]. ACL assessment
omprised Lachman test at 20◦, and jerk test. PCL assessment com-
rised screening for anterior tibial tuberosity posterior sag sign
nd posterior drawer in 70◦ ﬂexion. MRI  was performed system-
tically to determine whether the ACL or PCL lesion was  isolated
nd to explore for any associated meniscal lesion. The complete
xamination was recorded on an International Knee Documenta-
ion Committee (IKDC) form [15]. Knee function was assessed on
ubjective IKDC score (0–100).
All central pivot lesions were managed by autograft recon-
truction using conventional techniques (bone-tendon-bone graft,
amstring, quadriceps tendon). All PLC lesions were managed sur-
ically. In 15% of cases (8/53), PLC lesions were managed by repair




Objective IKDC score A B C D A 
14  25 8 6 13 
Subjective IKDC score 72.8 (range, 11.5–100) 72.3 (
Lysholm score 77.5 (range, 37–100) 76.83
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reinsertion with bone anchors. Reconstruction used “anatomic”
plasty to reconstruct the affected structure or structures. Grafts
were autologous (hamstring (gracilis and/or semitendinosus) ten-
don, or fascia-lata); no allografts were used.
Postoperative care included 6 weeks’ complete non-weight-
bearing in 73.5% of cases and 3 weeks’ in 26.5%. Rehabilitation
sessions in 0–90◦ ﬂexion were allowed immediately in 86.8% of
cases; otherwise, rehabilitation was  initiated only after 3 weeks’
immobilization. After this initial phase, rehabilitation was contin-
ued with the patient using an articulated brace, worn for a mean
16 weeks (range, 12–24 weeks).
All patients were followed up clinically in their original institu-
tion by an observer independent with regard to the surgeon. Mean
follow-up was  49 months (range, 12–146 months). Assessment at
last follow-up comprised subjective and objective IKDC, Lysholm
and KOOS scores. PLC clinical examination comprised assessment
of laxity in varus (in extension and in ﬂexion) and in external rota-
tion on dial-test at 30◦ and 90◦. Return to work or occupational
change and any postoperative complications were recorded.
Statistical analysis used ExcelTM software (Microsoft, Redmond,
WA,  USA). Matched pairs analysis used Student t-test or Wilcoxon
test as applicable. The signiﬁcance threshold was  set at 5%. The
impact of time to surgery and of surgical technique (reconstruction
versus isolated direct suture) was  studied for the PLC.
The study hypothesis was that functional results after treat-
ment of combined PLC and ACL or PCL lesion systematically allow
resumption of daily life and occupational activity under pre-trauma
conditions.
The principal assessment criterion was the patient’s subjective
IKDC score. Secondary criteria were clinical correction of postero-
lateral instability, and return to work.
3. Results
3.1. Complications
Complications comprised: 4 cases of postoperative stiff-
ness, treated by 2 arthroscopic arthrolyses and 2 mobilizations
under anesthesia; 2 infections (1 superﬁcial); and 1 compressive
hematoma inducing peroneal nerve palsy, resolved by surgical
evacuation and neurolysis.
There were 4 secondary meniscal lesions: 3 medial and 1 lat-
eral. Three occurred in reconstruction-group patients and 1 in the
repair group. Management was  medial meniscectomy in 2 cases
and abstention in 2 cases.
Functional results at last follow-up are shown in Table 1.
3.2. Subjective assessment
Only 4 patients had complete preoperative subjective IKDC
scores: 30, 30, 28 and 61.
At last follow-up, mean corrected subjective IKDC score was  72.8
(range, 11.5–100). The poorest result (11.5) was  in a patient with
advanced osteoarthritis related to schuss skiing accidents. Mean
corrected subjective IKDC score was 72.3 (range, 11.5–100) in the
PLC + ACL group and 82.1 (64.4–97.7) in the PLC + PCL group.
CL lesion (n = 48) PLC/PCL lesion (n = 5)
B C D A B C D
23 7 5 1 2 1 1
range, 11.5–100) 82.1 (range, 64.4–97.7)
 (range, 37–100) 89 (range, 86–96)
ent.
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Table  2
KOOS Score at last follow-up (whole series, according to lesion location and occupational activity).
Pain score Symptoms score Daily life activity score Sports score Quality of life score Comparison
Whole series 78 (3–100) 70 (25–100) 88 (47–100) 53 (0–100) 50 (0–100) NA
PLC/ACL lesion 78 (3–100) 70 (25–100) 87 (47–100) 50 (0–100) 48 (0–100) NS
PLC/LCA lesion 78 (50–92) 68 (46–79) 93 (85–99) 72 (55–80) 69 (50–94)
Laborer 80 (50–92) 77 (68–100) 87 (54– 96) 66 (25–85) 60 (50–94) NS
Non-laborer 77 (3–100) 68 (25–100) 88 (47–100) 49 (0–100) 47 (0–100)
PLC: posterolateral corner; ACL: anterior cruciate ligament; PCL: posterior cruciate ligament; NA: non-applicable; NS: non-signiﬁcant.
Table 3
Posterolateral instability (preoperative versus last follow-up).
Preoperative Last follow-up
A B C D NA A B C D NA
Varus instability at 0◦ 26 10 7 3 7 37 8 – – 8
Varus instability at 20◦ 8 12 25 6 2 33 13 2 – 5
Dial-test at 30◦ 21 8 4 1 19 38 5 – – 10



















vigure 1. KOOS score in whole series and according to lesion location and occupa-
ional activity.
At last follow-up, mean Lysholm score was 77.5 (range, 37–100):
6.83 in the PLC + ACL group and 89 in the PLC + PCL group (where
coring was incomplete in 2 of the 5 cases).
.3. Evolution of objective IKDC score
Preoperatively, global IKDC scores classiﬁed 4 patients as B, 25
s C and 22 as D; 2 patients were not scored. At last follow-up, 14
atients were classiﬁed A, 25 B, 8 C and 6 D. There were thus poor
esults (C or D) in 26.4% of cases. In the PLC + ACL group, 13 patients
ere classiﬁed A, 23 B, 7 C and 5 D.
.4. KOOS score at last follow-up
In the series as a whole, mean KOOS scores at last follow-up
ere 70 (25–100) for symptoms, 78 (3–100) for pain, 88 (47–100)
or activities of daily life, 53 (0–100) for sport and 50 (0–100) for
uality of life. KOOS scores according to type of lesion are shown
n Table 2 and Fig. 1: there were no signiﬁcant differences between
roups.
.5. Posterolateral instabilityResults are shown in Table 3. At last follow-up, all patients were
lassiﬁed as A or B on IKDC score, except for 2 classiﬁed as C due to
arus laxity in 20◦ ﬂexion.8 39 8 – – 6
3.6. Occupational impact
Occupational impact was  assessed in 30 patients, for whom pre-
and postoperative status was  known. Preoperatively, 7 were in
sedentary and 23 in non-sedentary work, including 12 laborers. At
last follow-up, only 3 laborers had changed jobs; the other 27 were
able to return to their previous job: 100% of sedentary and 86.9% of
non-sedentary workers. Change of jobs was thus required in 10% of
cases overall, but for 25% of the laborers. Table 2 compares KOOS
scores between laborers and non-laborers: there was no signiﬁcant
difference between these 2 groups.
3.7. Impact of time to surgery
Trauma-to-surgery intervals varied greatly, with a median of
7.4 months and ranging from the day of trauma to 187.5 months.
Ten patients (18.9% of the series) had intervals of less than 21
days; their mean subjective IKDC score was  81.4 (62.1–100), ver-
sus 71.3 (42.5–100) for those with intervals > 21 days, and their
mean Lysholm score was 83 (71–94), versus 76.5 (37–100). These
differences, however, were not statistically signiﬁcant.
3.8. Impact of PLC surgery technique
Eight patients (15%) were managed by isolated suture and 45
(85%) by reconstruction, including 5 with associated high tibial
osteotomy (HTO). In the isolated suture group, mean subjective
IKDC score was  65.9 (43.7–92), versus 71.8 (11.5–100) for recon-
struction (with or without associated HTO), and mean Lysholm
score 74.6 (53–94) versus 80.3 (37–100). These differences, how-
ever, were not statistically signiﬁcant.
4. Discussion
Results in posterolateral corner surgery are difﬁcult to assess
due to the variety of lesion associations in clinical series [9–11].
We,  therefore, focused on combined surgical management of a
PLC lesion associated with a single cruciate ligament lesion. The
complications rate was 13.2%, including a 7.5% rate of postop-
erative stiffness. These results are comparable to those of the
literature, where complication rates, notably in terms of stiffness,
range between 6% and 28% [16,17]. There was also a 7.5% rate of
secondary meniscal lesion, due to residual instability [18].
Overall functional results on IKDC score at last follow-up were
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nd mean Lysholm score of 77.5. These are poorer than for iso-
ated ACL surgery, where mean IKDC score ranges from 86 to 89.4
19]. Mean subjective IKDC score, however, was above the thresh-
ld for acceptable symptom status (62 ± 14.4 according to Muller
t al. [20]). These scores were also similar to those in other studies,
specially for associated PCL lesion, such as that by Weber et al.
21]. The present results thus provided satisfactory knee function
n daily life.
Overall functional results were dependent on the results for cen-
ral pivot reconstruction, as underlined by Wajsﬁsz et al. [22,23],
specially as regards PCL lesion, whether isolated or associated with
LC lesion. Failure to take account of posterolateral lesions is a fac-
or of failure in central pivot reconstruction, whether for the ACL
r the PCL [24,6]. We,  therefore, conﬁrm the interest of combined
urgical treatment in associated PLC and central pivot lesions.
Although there is room for improvement in central pivot
econstruction, control of posterolateral instability in varus and
xternal rotation was good, with only 3.7% poor results at last
ollow-up (although with incomplete examination in 10 cases).
his low failure rate is to be highlighted, especially as treatment
f posterolateral lesion was not homogeneous, except for being
ystematically surgical. This good control of both components
f posterolateral instability despite differing reconstruction tech-
iques is borne out by the literature: e.g., Yang et al. [25] using
he Larson technique, and Tardy et al. [26] using anatomic recon-
truction. It is, thus, not possible to conclude in favor of anatomic
econstruction, in agreement with Thaunat et al. [27].
Despite trends in favor of both early treatment and reconstruc-
ion rather than repair, we were unable to demonstrate statistical
igniﬁcance. Our results, however, were in line with the literature,
onﬁrming the reality of these two trends [14,28,29].
Occupational impact was limited. Change of jobs concerned only
0% of the series as a whole, but 25% of laborers. There was no
igniﬁcant correlation with KOOS score. For PLC + ACL lesions, these
esults are in agreement with Cartwright-Terry et al. [30].
The interest of the present study lies in reporting results of
ombined surgery in a homogeneous lesion series: PLC and associ-
ted single cruciate ligament lesion. There were, however, several
imitations, in terms of numbers per trauma-to-surgery interval,
er technique (reconstruction versus repair), acute versus chronic
anagement, and postoperative course; this hindered reliable sta-
istical comparison.
. Conclusion
We  report results in a series of lesions associating PLC and sin-
le cruciate ligament involvement, managed surgically in the acute
r chronic phase. Combined surgery provided a functional knee in
erms of daily life and occupational activity. The conclusion is more
eserved in regards to laborers, who run a risk of needing to change
obs. These results were comparable to those of the literature, with a
rend in favor of acute-phase treatment (within 21 days of trauma)
nd of reconstruction. Lack of statistical power, however, prevented
ny signiﬁcant effect being demonstrated.
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